The adoption of GPS and other location defining technologies has dramatically increased the importance of what are commonly referred to as location-based services. Many companies have sought to exploit these technologies to generate revenue, with varying degrees of success. This paper explores a range of current location-based services in an attempt to determine some of the key factors through which value is produced for the supplier and the user. The result is a hierarchy of value, in which the value of the services is seen as the product of the level of information gathered about the end-user, in addition to physical location.
INTRODUCTION:
While the ability to inhabit virtual environments such as Second Life has received enormous attention in recent times, the last decade has also witnessed the development of a counter trend that reaffirms the primacy of the real over the virtual. The proliferation of Global Positioning System (GPS) enabled devices in particular points to a return to a concept of identity defined by one's position in physical space, as opposed to the more fluid notions of subjectivity commonly associated with the virtual. This trend is perhaps most significant in what is commonly referred to as location-based services (LBS), in which the value of the service is defined primarily by its ability to locate the user in space. The present paper aims to explore the social and economic implications of location-based services, and argues that value is defined primarily be the amount of information generated, both for and about the user.
VIRTUALLY THERE
Throughout the 1980s and 90s a significant amount of scholarly attention was given to the significance of virtual space. Driven by advances in computing and telecommunications, scholars from a wide range of disciplines explored the technical, cultural, political and economic implications of a phenomenon that saw millions of people create virtual extensions to their corporeal lives. McKenzie Wark's now famous assertion that "we no longer have roots, we have aerials" (Wark 1990, 36-7) epitomises the discourse that posits that humans have begun to evolve beyond the constraints of corporeal existence. According to this view, new communications technologies privilege virtual connections made online over traditional social relations grounded in physical space. This has resulted in some writers in this field arguing that the rise of the network actually renders physical space essentially irrelevant, a discourse well-represented by Nicholas Negroponte:
The digital planet will look and feel like the head of a pin. As we interconnect ourselves, many of the values of the nation-state will give way to those of both larger and smaller electronic communities. We will socialise in digital neighborhoods in which physical space will be irrelevant and time will play a different role (Negroponte 1995, 6) Negroponte would no doubt see the remarkable growth of social networking sites like Facebook as evidence that his predictions are coming true, and to some extent he would be correct in doing so. Sites like Facebook derive their value, at least in part, from the fact that they are locationless locations, accessible from anywhere a network can be connected to.This however does not necessarily equate to the dissolution of physical space as posited by Negroponte, and in fact it is possible to argue that in the age of the virtual, physical space is as important as it has always been, if not more so. Indeed, as McGuire points out, the idea that telecommunications technologies have the power to collapse space and time is not particular to the internet era, and in fact similar discourses were in operation in relation to the emergence of steam trains in the 1800s and the telephone in the 1900s (McGuire 2005, 136) .
In these cases, the assumed annihilation of space by technology was shown to be an exaggeration, and many scholars argue that the utopian discourse of Negroponte and others is similarly flawed. Lawrence, for example, notes that one of the most common predictions made by technological utopians is that telecommunications will reverse urbanisation as telecommuting allows increasingly large numbers of people to work remotely, but this is not evidenced by the actual research which shows urbanisation accelerating rather than slowing (Graham 1997, 22-23) . Similarly, Olson and Olson argue that despite repeated claims that video conferencing and associated technologies will dramatically alter the way we do business, this has failed to eventuate, with technical limitations representing only one of the inhibiting factors. According to these authors, location-specific factors such as time difference and cultural context have in fact undermined the utility of video conferencing (Olson and Olson 2009) , and in doing so reaffirmed the primacy of physical space in collaborative work. The failure of telecommuting and video conferencing to revolutionise business practice does seem to point to a continued importance of physical space at a local level, but some theorists have gone further to remind us that the very networks these practices rely on are themselves firmly grounded in physical space. As Kitchin explains, cyberspace and physical space are intrinsically connected in three main ways:
First, cyberspatial connections and bandwidth (how fast a communication connection is) are unequally distributed both within and between western countries, and in comparison to developing countries. Globalisation is not an egalitarian process aimed at creating an equitable distribution, it is designed to reproduce capital most effectively. Secondly, whilst information on-line might seem geographically dislocated, information is only as useful at the locale within which the body resides.... Thirdly, cyberspace depends on real-world spatial fixity -the points of access, the physicality and materiality of wires (Kitchin 1998, 387) Kitchin's observations about the "groundedness" of electronic communications are confirmed by Wellman, who argues that rather than freeing individuals from physical space, the Internet has actually made them more reliant on it. According to Wellman, the fact that the Internet can only be accessed from specific points in space, and that the quality of the access is also place dependent, means that individuals tend to locate themselves where they have the best access (Wellman 2001, 236) . One only has to consider the experience of modern business travelers to understand Wellman's point, as each new city becomes a mental map of areas of high and low connectivity.
REALLY HERE: THE NETWORK AS AUTHENTICATOR OF LOCATION
As noted above, one of the key tenets in discourse of virtual space is the centrality of the network, and its ability to instantly connect people and places, thereby creating value for both the users and providers. It is the network, through its speed-of-light transmission of information, that seemingly collapses space in international telephone conversations, and it is the network that allows for the creation of virtual worlds in which multiple users can co-exist at the same time. While the network can be seen as a mechanism through which space is deemphasised (if not annihilated), it can be argued that increasingly it is also the mechanism through which physical location is reaffirmed. This is not a new idea; many telephone conversations begin with the question "Where are you?", almost as a reaction to the network's ability to de-emphasise physical space. However as telecommunications services become more advanced, it seems that location is being recognised as a key part of the communications act; if distance ever really died it is being quickly resurrected by telecommunications providers through location-based services. It is however a very particular kind of distance, for it is at once abstract yet highly specific. The discourse of the telecommunications is still, as it has always been, about bringing people closer together by overcoming physical distance, but this has been awkwardly integrated with a discourse that identifies the user's physical location as being of the utmost importance. It is essentially place divorced from distance, and it is this specific construction of place through which value is defined.
"Value" in the sense that it is being used in this paper primarily concerns the revenue that can be derived from the service. While many of the services discussed here also have significant social value, this is not the main focus of this paper. Indeed, it will be argued that in many of the ventures discussed here, social value is itself utilised as a core component in the creation of revenue.
At this point it is useful to differentiate between the two primary methods of user location, because each has particular applications and issues. The first of these is based around the use of GPS, which was first conceived in the United States in the mid 1970s as a way of using a network of satellites to accurately identify the position of military assets (Parkinson & Gilbert 1983 , 1177 . Location is defined by computing the position of a user relative to that of three to four orbiting satellites using calculations based on the speed of light. (Ahamed 2009, 8-12) . The system is operated by the United States Department of Defense (DOD), and access is provided free of charge to any user possessing the appropriate receiver, albeit with some restrictions (Shaw et. al. 1999, 20) .
The second method of locating the user is based on triangulating their position in relation to celluar phone radio towers or WiFi access points whose location is known. This method works by analysing the strength of the wireless signal to the device and then using this information to calculate the geographical position of the user in relation to three or more known reference points. While often not as accurate as GPS-based location detection, triangulation has the advantage of being more effective in built-up areas and inside buildings, where the low power signals from GPS satellites often experience interference (VaughanNichols 2009, 15-16) . In some cases, GPS and triangulation are used together to increase the accuracy of the positioning, or to provide an apparently seamless transition between outdoor and indoor location acquisition (often referred to as Assisted GPS).
What is perhaps most interesting about the growing importance of GPS and triangulationbased location detection is their relationship with the concept of the network. Whereas much of the discourse surrounding the evolution of virtual space sees the network as the facilitator of virtuality, abstracting the user from their physical space, location detection actually positions the network as the authenticator of place. In both cases the user's location is determined through a mathematical calculation based on their relationship to a network, either of satellites orbiting the earth or of telecommunications towers in the user's vicinity. This location is then expressed as set of coordinates, either directly on the navigation device or abstractly as a marker on software generated maps. Most importantly, these technologies of location function by positioning themselves as true, setting themselves above more traditional methods of location such as using landmarks to verify position.
TIME PLACE IS MONEY: THE COMMODIFICATION OF LOCATION
Of course, an understanding of location has always had significant economic value. Since the beginning of exploration, accurate maps were valued because they offered not just a representation of a user's immediate location, but also a host of information about the social, political and economic character of the region. Early explorers paid large sums of money to obtain accurate maps, and map-making itself became a significant economic activity (for a detailed account of this, see Pedley, 2005) . Indeed, the demand for accurate information was such that it allowed vendors to impose a significant markup on the maps they sold:
At his shop in Boston's Queen Street, The Spectacles, James Buck sold books, stationery, and other merchandise. In the Boston News-Letter of 23 August 1750, he advertised A Map of the South Part of Nova Scotia (London, 1750), published by Thomas Jefferys. As stated on the map itself, Jefferys priced it at 1s. sterling. For his part, Buck charged 15s. ''Old Tenor'' in Massachusetts currency, approximately a 68% mark-up over Jefferys' London retail price. (Bosse 2007, 9) When viewed in this light it might appear that location has been significantly devalued as a commodity, as maps are now both commonplace and often free. The landscape of most cities is now littered with maps showing the visitor's location, and anyone with access to a computer can access relatively detailed maps from Google, as well as satellite images of the same location. I would however argue that the proliferation of location information has not in fact devalued location, but instead stratified it, with value being attributed at three basic key levels (See Figure 1) .
The first of these is simply about representing location, and the free desktop application of Google Maps serves as a good example of this level. With this application, the user can identify prominent landmarks and transportation routes, but significantly these can only be identified relationally to one another. A train station can be located as being north of a particular monument or west along a particular street, but unless the user can correctly identify the starting point the map is of little use. Furthermore, the map is only useful if the user can remember the relationship between the various points from the time they accessed the computer, because Google Maps is designed as a reference, rather than navigation, tool. 
Value
Like most goods in a capitalist society, the use value of these services largely determines their exchange value. Paper maps are generally inexpensive and often free in a tourism context, the idea being that locations identified specifically on the maps will benefit from increased trade. Google Maps operates on a similar premise, combining its mapping application with its Adwords program to provide businesses with area-specific advertising listings. In both these cases there is no guarantee that participating businesses will benefit, resulting in a relatively low exchange value.
The second level of value in terms of location is illustrated by the mobile application of Google Maps and other personal navigation services. These applications take the representational character of the first level and add to it the ability to locate the user in real time, effectively making them part of the map itself. In doing so they dramatically increase the value of the service to the user, because unlike the desktop version of Google Maps these applications can access a network (either satellite or cellular) to continually update the user's position as they traverse the landscape.
This is also reflected in the exchange value of these services; whereas the desktop version of Google Maps is essentially free, services at this second level are delivered using a number of different revenue models. In some cases, users will purchase a piece of hardware (such as an in-car GPS unit) which will come with the necessary software pre-installed, while other devices (such as GPS capable mobile phones) require the purchase of additional software to enable navigation. Even the use of "free" software such as Google Maps at this level actually entails a charge, with users typically charged for download costs associated with downloading maps in real time.
Interestingly, the key distinguishing factor between low value services like the desktop Google Maps and these more valuable applications is that the latter are both spatial and temporal. While the desktop Google Maps can provide the user with an overview of a location, the mobile version uses its connectivity to indicate the location of a user at that particular point in time. Time, in fact, becomes a key component in selling this level of application, with GPS navigation systems in particular often being promoted on the basis of how quickly they can determine a user's position, or reacquire it if the signal is interrupted.
Other applications make even greater use of the real-time nature of connected navigation, and consequently carry a higher exchange value. Telstra's WhereIS service not only fixes a user's location on a map, but also draws on the carrier's extensive database of local businesses to provide information on products and services in the immediate vicinity. As with traditional advertising, the businesses that engage this service are given more prominence, but most importantly they are given prominence when the potential customer is already in the local area. For example, someone looking for a place to eat might have dozens of choices within a given radius, but will only be notified of the existence of those restaurants that have paid to have their location identified. In this scenario revenue is generated through two streams: from the businesses who pay to be identified and from the user who pays to access the information.
In another context, the Commonwealth Bank's recently released augmented reality application for the iPhone allows users to use the device's camera to display a real-time image of the street in front of them, and then uses the internal GPS sensor to accurately determine the user's location. This is then combined with published data on property sales, which are superimposed on the display, allowing the user to quickly assess real estate values in the area. As with the WhereIs example discussed above, the exchange value of this service is based in its timeliness; while users can easily look up property prices from their home computer, being able to get the same information when they are at the location dramatically increases the use value of the service. Although offered as a free download, it can be assumed that the Bank believes the application still has significant exchange value in terms of its ability to increase the likelihood of the user taking out a mortgage.
In both these examples, the value of spatial location is significantly increased with the addition of time, or to put it another way, the accuracy of positioning is greatly increased with the addition of a third descriptor. While it is useful to be able to determine a user's position in terms of latitude and longitude, it is much more useful (and valuable) to be able to determine when they are at that position, so that goods and services might be targeted most effectively. The third level of value takes these descriptors and adds identity to the previously discussed elements of location and time. Basic navigation services are designed to pinpoint the user on a map, and more recent services also identify specific businesses in the user's vicinity. The most recent, and potentially valuable, aspect of location-based services adds the ability to identify a number of users on an individual map, plotting them as coordinates that are tracked in real time.
One example of such a service is Optus' Simpoint application, which allows managers to track the location of employees in real time through a desktop interface (Abbas et. al. 2009 ). Employees carrying mobile phones that have been pre-registered on the system are constantly tracked, and the application can even be set up to issue alerts if the employee strays into a predefined no-go zone through what Optus terms "geofencing" (Optus 2010). A similar mechanism is actually being used in the United States to monitor the location of convicted sex offenders who are forced to wear electronic devices that transmit their coordinates to their parole officer in real time. As with the Simpoint, the system is designed to identify if the person being tracked is travelling within a specified distance of a pre-defined location, in this case schools or other places considered to be inappropriate (Shklovski et. al. 2009, 12) .
The ability to determine the location of specific individuals allows the vendors of these applications to charge a premium for their services, and from the perspective of the customers it is likely that perceived use value would meet, if not exceed, exchange value. Interestingly, as surveillance systems, the ultimate end-users are effectively excluded from the transaction and possess limited rights of refusal. The convicted sex offender could appeal their conviction and the tracked Simpoint user can rescind their consent to be monitored, although this might impact upon their employment.
An even more interesting scenario arises where users willingly consent to tracking, as in the context of social networking. This concept was pioneered by Foursquare and has now been adopted by a number of other social networking companies, including Facebook. The aim of these applications is to allow people connecting through the virtual environment to share their physical location with others, allowing them to meet in person if they choose to. It is this intersection of the virtual space and Cartesian space that makes these services so appealing, but which also makes them potentially the most valuable.
Users of Foursquare can "check in" to a location, and in doing so earn points and accumulate "badges" based on the frequency and timing of their visits to a particular venue. Users who accumulate the most points become the "mayor" of that location, becoming eligible for discounts and other offers from local vendors. Details of the user's location and badges earned appear on the Foursquare webpage, and can also be communicated through Facebook and Twitter. In this way, participating businesses can reward frequent visitors for their loyalty, but also potentially benefit from a networking effect as other Foursquare users are drawn to the location. The website also allows users to provide feedback on the location, and while there is always the possibility that this feedback might be negative, it is more likely that positive feedback will come from people who visit a location frequently.
Unlike Telstra's WhereIs service, Foursquare does not charge businesses for being listed by the application, and indeed users themselves can list businesses and other locations. The company is however exploring a range of scenarios to generate income, and have recently signed deals with major media companies such as Zagat, The New York Times, HBO, Warner Brothers, and the History Channel (Rao 2010) . In most cases, these companies are paying for their branded messages to appear along with those of other Foursquare users on the site's login page, thereby constituting another medium through which potential customers might be reached.
The success of Foursquare has prompted other players in the social networking field to begin taking location-based services seriously. According to Facebook, the primary goal of its service (called Places) is to allow users to determine if any of their friends are in the same area, and if they are to notify the user of their presence. The benefits to business are essentially the same as for Foursquare, as explained by the Facebook team itself:
As a business, Places provides a presence on Facebook for your business' physical location -encouraging your customers to share that they've visited your business by "checking in" to your Place. When your customer checks into your Place on Facebook, it generates powerful, organic impressions in friends' News Feeds, extending your brand's reach to new customers (Facebook 2010a) The key difference between the two services is that Facebook is not currently involved in any Foursquare-like deals for its location based service, but at this point is does not need to be. Facebook is financed primarily through advertising, and as such Places constitutes another way of drawing visitors to the main application. Of course, this does not mean that Facebook is not already considering using the service to target advertisements at consumers based on their location, as has already been hinted at by Facebook founder Mark Zuckerberg (Womack 2010) Not surprisingly, one of the most commonly voiced concerns about these types of locationbased services is privacy, especially in terms of Facebook. While the Facebook user has control over whether or not their location is revealed, those with them might not have the same level of control. This is because the Places application allows users to "tag" other people as being in the same location, with or without their consent:
When you check in, you can also tag friends who are with you, just as you can tag a friend in a status update or photo. You can post an update along with your check-in to tell people more about what you are doing. In the "People Here Now" section, you can see others who are checked in with you at that place. This section is visible for a limited amount of time and only to people who are checked in there. That way you can meet other people who might share your interests. If you prefer not to appear in this section, you can control whether you show up by unchecking the "Include me in 'People Here Now' after I check in" privacy control. (Facebook 2010b) There are two important points to note here. The first is that by allowing users to tag others in their vicinity they are effectively overriding their right to privacy, regardless of their own intentions. The second issue is that the system works on an opt-out basis: the default position is to have one's position automatically revealed when they "check in" at a location. Perhaps more critically, the option to allow others to check users into a location is also enabled by default, meaning that anyone can reveal a user's location, provided they are on their friends list. Admittedly, it is possible to alter these settings to protect one's privacy, but Facebook has historically been criticised for making its privacy settings obscure and difficult to change.
Foursquare too has issues in relation to privacy, and in fact has the potential to be even more problematic than Facebook. Unlike Facebook, the Foursquare homepage is constantly updated with users' activity, often with a photo of the user in question, and that these are visible to anyone, not just Foursquare members. Since the site allows users to search for location it is relatively easy to identify a location and determine who frequents the venue, and from there infer a range of other information about them. As Clarke argues, Given an amount of data about a person's past and present locations, the observer is likely to be able to impute aspects of the person's behaviour and intentions. Given data about multiple people, intersections of many different kinds can be computed, interactions can be inferred, and group behaviour, attitudes and intentions imputed (Clarke and Wigan 2008, 167) One only has to look at the home page of Foursquare to see how much information can be obtained about an individual and their habits. For example, a search for a local coffee house identified a young girl as a regular visitor, and also revealed the suburb she lived in as well as seven other places she frequented. This, together with her username (which is a first name and an initial) and her supplied photo would allow someone to easily identify her likely location. Some users are content to identify even more information by listing themselves as the mayor of their own or their friends' homes, which is automatically displayed on a map with a street address.
For participating businesses (and potential stalkers), applications such as Facebook Places and Foursquare are potentially the most valuable location-based services, precisely because they unlock a huge amount of other information about the user, as well as the patterns of interaction they have with other users. Facebook has already demonstrated its interest in tracking users across multiple websites with its Beacon application (Debatin et.al. 2009) , and the addition of Places has the potential to add another, even more personal layer of information that can be utilised to profile users.
That these location-based services are potentially the most valuable is not all that surprising, since from the earliest examples of cartography, value has always been defined by the amount and quality of the information available. These most valuable services are however also the ones that have the deepest social implications, especially in terms of privacy considerations. Not only do these services reveal significant amounts of private information, the users of applications like Foursquare seem either unaware of the depth of information they are revealing, or are not concerned by it. There has already been much research into the attitudes of social networking users in terms of revealing personal details (for example, see Gross & Acquisti 2005 , Fogal & Nemad 2009 ), but to date there has been little done specifically on attitudes toward services that reveal physical location in real time. In this respect, it is hoped that the present paper might serve as a starting point for a more sustained engagement with these issues.
CONCLUSIONS
This paper has argued that contrary to the claims made by some technological utopians, the rise of the networked society has not decreased the importance of physical location, and in fact the network itself has become a key factor in defining location. From a telecommunications perspective this is important because it means that location itself becomes a product, through which value can be generated at a number of levels. When connected to a communications network, applications that are based around location increase in value through the articulation of additional layers of information. Location becomes more valuable when combined with time, and the potentially most valuable services are created when location and time are combined with the ability to clearly identify individual users. The success of Foursquare and Facebook Places indicates that we are likely to see more such services developed in the near future, and it will be interesting to see how consumers, providers, and especially regulators adapt to this rapidly evolving field.
